Objective: To analyse microleakage in Class V cavity preparation with Er;Cr:YSGG at different parameters using a self-etching adhesive system. Background: Several studies reported microleakage around composite restorations when cavity preparation is done or treated by Er;Cr:YSGG laser. We want to compare different energy densities in order to obtain the best parameters, when using a self-etching adhesive system. Methods: A class V preparations was performed in 120 samples of human teeth were divided in 3 groups: (1) Preparation using the burr. (2) Er;Cr:YSGG laser preparation with high energy 4W, 30 Hz, 50% Water 50% Air and (3) Er;Cr:YSGG laser preparation lower energy 1.5 W, 30 Hz, 30% Water 30% Air. All the samples were restored with self-etching adhesive system and hybrid composite. Thermocycling (5000 cycles) and immersed in 0.5% fuchsin. The restorations were sectioned and evaluated the microleakage with a stereomicroscope. Results: Lower energy laser used for preparation showed significant differences in enamel and dentin. To group 3, the microleakage in the enamel was less, whilst the group 1, treated with the turbine, showed less microleakage at dentin level. Group 2 showed the highest microleakage at dentin/cement level. Conclusion: Burr preparation gives the lowest microleakage at cement/dentin level, whilst Er;Cr:YSGG laser at lower power has the low energy obtains lowest microleakage at enamel. On the contrary high-energy settings produce inferior results in terms of microleakage.
INTRODUCTION
The integrity and durability of the marginal seal is an important factor in the longevity of adhesive dental restorative materials, particularly for composite resins. The amount of microleakage is governed by marginal adaptation of the restorative material to the tooth, and is influenced by polymerisation shrinkage and the coefficient of thermal expansion between the tooth structure and the restorative material. 1) There is a twoway interaction in that the potential for leakage is influenced not only by the surface texture of the prepared tissues, but also by the composition and physical properties of the restorative materials applied to it.
The success of a dentin-bonding procedure is very critical to restoration success and may be affected by several variables. These variables include temperature of tooth surface and bonding agent, depth of demineralisation, time allowed for the diffusion process, quality and morphology of the collagen network, as
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Trelles K well as the viscosity and composition of the resin. 2) The clinical consequences of poor bond quality include recurrent caries, pulpal inflammation, and postoperative sensitivity, all of which greatly limit restoration longevity. 3), 4) Results of many studies have demonstrated that bond strengths when preparing with laser are weaker than for acid-etching or may be comparable to acidetching. 5), 6), 7) Bond strengths may be influenced by thermal side effects of the laser irradiation causing a melting and glazing of the microstructures of the lased surfaces.
Today, more than ten different laser types are used in dental research. Investigators have discovered the capacity of different lasers to roughen tooth structure in a similar manner to the acid-etch technique prior to bonding composite resin material to dentin or enamel. 5), 7), 8) Given the unique topography created by laser interactions with dentine and enamel, it is possible that the surface alterations caused by laser irradiation may affect the microleakage of adhesive restorative materials.
The aim of this ex-vivo study was to compare the amount of microleakage on class V cavities prepared by Er;Cr:YSGG laser at different energy density parameters compared to conventional cavity preparation when using a self-etching adhesive system.
MATERIALS AND METHODS
Thirty human extracted third molars were used for this trial; a prior patient's consent was given to use their extracted teeth to conduct the study.
The inclusion criteria included any age groups of teeth, teeth that needed to be extracted due to periodontitis, pericoronitis, unerupted or impacted teeth.
The exclusion criteria included teeth that were decayed or damaged during the extraction. Also those teeth that were congenitally affected such as enamel hypoplasia or amelogenesis/dentinogenesis imperfecta.
Once the teeth were extracted, they were stored in distilled water at 4°C and used within 2 months following extraction. Before the study, all the teeth were scaled and cleaned using pumice and rubber cups.
Thirty teeth were selected for this study; these molars were divided in two surfaces, the lingual and the vestibular surface. Being now, sixty surfaces to place a class V restoration.
The sixty surfaces were divided in three groups, group one; class V cavity restoration with conventionally rotatory instrument preparation (turbine) being the group control, group two; class V cavity restoration with Er;Cr:YSGG laser preparation using high energy, group three; class V cavity restoration with Er;Cr:YSGG laser preparation using low energy.
The groups were divided in an arbitrary way by a randomization table through a software system (Table  1) .
All the groups were prepared with the same dimensions; a digital ruler was used during each preparation to verify the correct magnitudes.
The preparation included a rectangular box of 2 mm in depth, 6 mm in length and 4 mm in width where the middle of this rectangle was at the enamelcement junction. Once the preparation for the cavity class V was finalised, labelling was performed by engraving the number of the sample and the surface type, V for vestibular, L for lingual with the help of the turbine and traced with a waterproof colour felt pen.
For the cavity preparation of those surfaces that had to be irradiated, an Er;Cr:YSGG laser was used, laser Waterlase MD ® (Biolase, San Clemente, U.S.A). It is a laser that emits high power level laser energy. It has a resonance cavity that includes a crystal made of garnet and emits in pulse mode with a wavelength of 2780 nm in the infrared electromagnetic spectrum.
A fiber optic is used to transmit the laser light, and the system emits in pulsed mode. The pulse duration can be between 140 and 200 microseconds. Depending on the energy used the frequency, can be adjusted by increasing the power, varying between 10 and 40 pulses per second (10-40 Hz).
The power that exits the unit can be between 0.0 W and 8.0 W, with the possibility of incrementing the watts by 0.25 W. The unit allows changing the levels of water and air spray.
In this manner the clinician can change the parameters to follow the recommended protocols for each treatment. Varying these parameters one can produce different effects on the irradiated tissues.
The density of energy calculated 0.13 J/5.024 -3 cm 2 = 25.87 J/cm 2 .
To calculate the power emitted by the laser, a power meter was used LaserMate/D (Coherent Inc., Santa Clara, U.S.A). Test showed a reliability of laser power, as programmed and displayed in the screen of the console.
The spot size is related to the power of density, which will vary according to the parameters chosen. Photon distribution is not homogeneous; the central area of the surface irradiated is subjected to a major physical effect than in the periphery due to the fact that more photons circulate in the central area of the laser beam. Therefore, one must consider the spot size as the impact diameter and regard as the energy to be uniformly distributed around it.
The ablative effect of this laser is larger when is closer to the focal distance and less when further away. Therefore, a focalised mode was chosen for this study. Previous to the irradiation of the samples, spot diameter was checked at a distance of a tip G-4 mm 1.5-1.7 mm of the tip end giving an impact diameter of 0.8 mm when the energy was applied perpendicularly to the target tissue.
The bonding system chosen for this trial was a self-etching system, Clearfil™ SE Bond, Kuraray Medical Inc.; it is composed of a self-etching called primer and a bonding agent.
The primer or self-etching primer contains: 10-Methacrylouyloxydecyl dihydrogen phosphate (MDP), 2-Hydroxylethyl methacrylate (HEMA), hydrophilic dimethacrylate, dl-Camphorquinine, N, N-Diethanol-ptoluidine and water.
The bonding agent contains: 10-Methacrylouyloxydecyl dihydrogen phosphate (MDP), Bis-phoenol A diglycidylmethacrylate (Bis-GMA), 2-hydroxyethyl methacrylate (HEMA), hydrophobic dimethacrylate, dl-Camphorquinine, N,N-Diethanol-p-toluidine, silinated colloidal silica.
The composite material used was Clearfil Majesty™
In order to photopolymerise the restorative and bond materials, a halogen lamp was utilised Translux Energy ® (Heareus Kulzer GmbH, Hanau, Germany). This halogen lamp emits between 400 and 515nm, in the visible blue of the electromagnetic spectrum. According to the manufacturer the photo polymerisation has to be gradually increasing starting from power density of 200 mW/cm 2 and after 15 seconds it reaches 900 mW/ cm 2 . The light is transmitted through a rigid optical fiber of 8 mm of diameter.
Thereafter the restoration was polished with a finishing carbide bur (Komet, NTI ® Specialty/Anatomy Carbide)
All specimens were subjected to 5000 thermal cycles between 5 and 55°C with a dwell time of 30s in each water bath.
After thermocycling, two coats of nail varnish were applied to the teeth's roots and apex within 1 mm of the restoration margins. Thereafter, they were immersed in a 0.5% basic fenicated fuchsin solution according Zielh DC Pancreac Quimica, (Barcelona-Spain) for 24h and rinsed under running distilled water for 1 min.
All the specimens were longitudinally sectioned in a mesio-distal direction at the centre of each restoration by means of a diamond disc. In this way we obtained two sections of each tooth having now 30x2= Microleakage In Class V Cavities With Self Etching Adhesive System And Conventional Rotatory or Laser Er,Cr:YSGG 257 available at www.jstage.jst.go.jp/browse/islsm ORIGINAL ARTICLES ORIGINAL ARTICLES 60 samples, these were again sectioned in two, being in total of 120 samples to evaluate. All samples were examined and scored for leakage with the help of a stereomicroscope. This device allowed the assessor, which was blinded to rate the microleakage of the restoration. Olimpus S-Z40 (Japan) at 4 X magnification. The microleakage was evaluated following a standardised numeration (Table 2, Fig. 2 ).
RESULTS
None of the procedures tested in this study completely eliminated microleakage. The data showing the extent of leakage scored for the laser in highest intensity at the dentin/cement surface.
The results of microleakage scores (at the occlusal and gingival margins) and statistical analysis are shown in Table 5 , 9 and 8, 12.
The microleakage evaluation was conducted by blinded assessors and was plotted in an excel sheet (Table 3 and 
4).
The means of dye penetration and standard deviation at both margins for the experimental groups are provided below.
The tables 6, 7, 8 and 11 present the relative distribution of values obtained with test specimens, classified according to the degree of leakage exhibited by enamel and dentin margins. The results of the test are indicated in graphs 1 and 3 that use the scale to demonstrate the degree penetration of the dye at the enamel and dentin margins. Graphs 2 and 4 present the illustration of the mean leakage scores for both surfaces, prior to conduct the Kruskal-Wallis test.
Relative distribution of microleakage scores in test analysis of variance established that statistically significant differences existed among the three groups for dentin margins (p < 0.0001) and also for enamel margins (p=0.021)
Comparing the three groups, marginal leakage of class V at cement/dentin level, group of turbine showed the least amount of dye penetration. There was a statistically difference between the three groups, p< 0.0001.
Marginal leakage at the enamel level, group of low intensity laser preparation showed the least amount of dye penetration, p= 0.021. Analysing the results, there was less microleakage in the enamel margins.
Kruskal-Wallis test revealed statistically significant Trelles K Dye penetration less than one-third of the cavity wall 2 Dye penetration less than two-thirds of the cavity wall. 3
Dye penetration more than two-thirds of the cavity wall without axial wall involvment. 4
Dye penetration to the full extent of the cavity wall, reaching the axial wall or penetrating it.
Figure 2.
Example of images of dye penetration on two teeth in the study differences among the experimental groups in the enamel (p= 0.021) and dentin (p<0.0001).
DISCUSSION
In our study, the role of the laser settings appears to have a direct implication on the thermal gradient and microleakage. This will be translated into different behavior when preparation of the cavity is conducted. Due to lesser energy per pulse in group 3, a longer time period was required for the laser to achieve the same total energy irradiated. When using lower laser power, it was noticed that in group 3, the microleakage in the enamel was less, whilst the group 1, treated with the turbine, showed less microleakage at dentin. In group 2, where the laser was programmed for higher power emission, the dentinal surface presented variations in structural shape, which, apparently, was the reason to have a less effective bonding process. The observations could be explained, as previously reported, 9) that when using the laser it would be recommendable to use flowable composite prior to restoring the cavity with composite filling.
A higher laser power programme for irradiation, 1  11a  3  3  2  0  11b  3  2  3  0  12a  1  0  0  2  12b  2  0  0  2  13a  3  0  0  3  13b  3  0  0  3  14a  3  0  0  1  14b  3  0  0  3  15a  0  4  0  2  15b  0  3  1  2 12 Vest enamel Vest dentine Ling enamel Ling dentine 16a 0 Enamel with a total energy density of 25.87J/cm 2 , achieved in a shorter time period the cavity preparation, with a lesser number of pulses as in group 2. This would have an impact on the structural condition of enamel and dentin as was noticed by the presence of open tubuli and fragmentation of collagen fibres in agreement with previous studies. 10) Although the total laser energy used in groups 2 and 3 was the same for cavity preparation, high energy pulses in group 2 permitted a more effective and rapid tissue ablation. At time of laser operation, substantially, more energy was delivered per pulse in a shorter total time of irradiation in group 2. Therefore, dissipation of heat on the enamel and dentin surface might have not occurred as rapid as in case of group 3, in which a lower energy per pulse was used.
Higher energy per pulse, within a range of 60 sec to 90 sec, for cavity preparation in group 2, comparatively to lower power laser of group 2, produced a faster increase in the gradient of thermal deposit in the former, due to the fixed delay time between pulses offered by the laser system used in our study. Maintenance of high temperature of the tooth surface strongly depends on energy per pulse, pulse length and time between pulses, which should correlate with thermal relaxation time of the target (the tooth surface).
When the low power programme of 1.5W was used for group 3, laser irradiation lasted 120 sec. to 210 sec. for cavity preparation, resulting in a better outcome regarding microleakage at enamel surface. In this case, heat dissipation should have been more effective than in group 2 where 4 W was used. Higher pulse energy per unit of time, due to a fixed pulse width of the laser system, permitted preparation of the cavity in less time, although, the total energy was the same in both groups.
It can be deduced that build up of thermal effect, plays a prominent role for induction of results that might be based on the surface structure changes as more significant microleakage was noticed and was statistically found.
Less leakage noticed in group 3, for which 1.5 W was used, surface tooth structure, dentinal tubuli and collagen condition were more favorable for a stronger and more efficient final restoration.
Microleakage was lower on the enamel margin than on the cervical margin. According to Marshall the main reason for the difference between enamel and dentine dye infiltration is that bonding to dentin is much more technique and substrate-sensitive than bonding to enamel. 11) However, there are other aspects that will be discussed below.
Microleakage has been a focus in assessing the success of any restorative material used in tooth restoration. 12) Asmussen 13) reported that the phenomenon of gap formation is due to differences in the coefficients of thermal expansion between the tooth structure and the restorative material. As a result, when temperature changes occur within the oral cavity, the tooth and the restoration expand and shrink at different rates, creating a gap at the restoration-tooth interface where microleakage can occur. Some in vitro studies 14), 15) have been carried without taking this thermal expansion coefficient into consideration, thermocycling the samples is mandatory to obtain realistic results.
All our restorations were previously subjected to thermal cycling. This exposes both the restorations and the teeth in vitro to extreme temperatures such as that can also occur in the mouth. Differences in the coefficient of thermal expansion of the filling material and the hard tooth tissue can lead to the formation of a gap at the margins in the event of insufficient bonding as reported by Wendt. 16) Different techniques have been described for studies of margin quality. The most widely accepted method is the dye penetration test. 17) We used 1% basic fuchsin solution. Dye tracers have a number of disadvantages, e.g. a diameter smaller than pathogenic bacteria. Invasion of marginal gaps by bacteria would be expected to be in the region of 0.5±1.0 mm or larger. Smaller gaps may not allow the bacterial penetration, but may allow the diffusion of toxins and other bacterial products that could be harmful to the tooth. Therefore, dye penetration tests provide an effective method that allows fair comparison between different restorative techniques or materials in vitro. Additional clinical studies, evaluating the margins of composite fillings, have to be performed to prove the clinical value of in vitro dye penetration tests.
A significant difference between dentin margins in each group was observed, significant differences were observed between enamel margins and the three tested groups. Microleakage in dentinal and enamel margins was not completely preventable. Enamel is a reliable substrate for bonding, but bonding to dentin is more challenging due to its high organic component, the variation in the degree of mineralisation, and the presence of outward fluid movement. 18) Leakage observed at the cervical margin may be related to the absence of dentin tubules in the limiting 100 mm of the cervical margin, the relatively low number of tubules in the first 200 -300 mm of the gingival floor ORIGINAL ARTICLES and the mainly organic nature of the dentin substrate. Enamel, when present at the cervical margin, is usually thin, aprismatic, and less receptive to bonding. When polymerised, the composite resin shrinks toward the superior bond at the occlusal margin and away from the weaker bond at the gingival margin. 16)
Surface structure
Since leakage is mostly observed at the cervical margin of Class V resin composite restorations the ability of adhesive systems to bond to hybridised cementum must be questioned 19) as other authors we have chosen also class V restorations to evaluate microleakage. Some studies mention the lack of hybrid layer present after irradiating the dentin layer, 20), 21), 22) only one study report of hybrid layer formation in cementum. 23) Bertrand 24) reported that dentinal tubule orifices were not enlarged.
The application of an acid etchant produces demineralisation of intertubular and peritubular dentin, resulting in a demineralised collagen matrix. In order to create a hybrid layer the resin has to penetrate into these collagen fibers and reach the un-demineralised dentin surface. When Er:YAG laser is used to treat dentin, there is no demineralisation of its surface and no collagen matrix is exposed, which is necessary for the formation of the hybrid layer. 19) It is therefore important to evaluate other bonding methods when using laser where the presence of a hybrid layer is not needed. Therefore, we have chosen in our study the use of a bonding agent that is compatible with the dentin surface that is achieved when ablating with the laser, a chelating union of the Ca ions of the hydroxyappatite. This micromechanic retention when using the laser and the self-etching adhesive systems seems to have an improved bonding. 11) The average time used with high power setting was 50 sec to 90 sec. With these high fluences, hard tissue was more effectively removed, in spite that the temporal duration of pulses was fixed. It is wise to assume that temperature produced by higher power pulses leads to a steeper increase of the temperature gradient on the treated area. This results in a residual thermal effect that produces more damage on the remaining tooth surface. Comparatively, for group 3 treated with low power, the thermal effect, being lower dissipated more effectively during the time between pulses. Irradiation with low power and pulses of less energy will produce an irregular tooth surface with open dentinal tubuli. This condition, as described, is more prone to better adhesion at time of bonding, because of the presence of a larger surface adherence.
When dentin is prepared with turbine a detritus pellicle is formed called the smear layer, some similar effect occurs when irradiating the dentin with laser a thick hybrid layer of laser-modified dentin is formed, and the surface of this layer consists of electron-dense flakes, that exhibits a rippled appearance and are separated by microfissures. The infiltration of the adhesive is limited to the surface of the superficial part of the laser-modified layer, because the basal part of this layer consists of collagen fibrils that are fused together and are devoid of interfibrilar spaces. 25) This layer is bonded to the resin, but not properly integrated to the substrate, creating a cohesive dentin failure.
Flowable vs. non-flowable composite
The primary rational behind the use of flowable composites is the formation of an elastic layer that may compensate for polymerisation shrinkage stresses. When comparing microleakage using flowable and hybrid composites as a base material, no statistically significant difference was observed. Several studies demonstrated that flowable composite did not influence Microleakage. 26) 27) This differs from other studies that demonstrated the use of flowable composite resins resulted in an improved marginal seal. 21), 28), 9) We chose in the present study not to use a flowable composite.
Preparation design
The cavosurface bevel exposes more enamel rods for bonding. Using the acid etch technique, the resinenamel bond is stronger with etched transverse sections of enamel prisms than with longitudinal sections. 29) In Class V cavities enamel margins are beveled based on the notion that beveling decreases marginal leakage, increases adhesion and improves aesthetics. 30) In contrast, enamel margin beveling in a lower depth Class V cavity preparation leads to a flat cavity configuration; this probably causes an easier displacement of restorative material under flexural loads. This retention hypothesis has been accepted by Baratieri, 31) as a result of a clinical trial in which they demonstrated beveling did not affect the retention of restoration in Class V cavity preparations after three years.
Baratieri 31) and Satini 32) also compared microleakage of Class V cavities with and without an enamel bevel. The results showed enamel beveling and composite resin viscosity did not affect microleakage. As a result, from the above information, it was chosen not to bevel the preparations of the margin, for our study.
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Bonding system
Although most of the self-etching products evaluated in the literature appear to produce adhesion to dentin that is no worse than that of their total etch predecessors. 33), 34), 35), 36), 37) Concerns remain about the ability of such products to adequately seal enamel margins and to bond to enamel with sufficient strength to retain large composite restorations. Studies of Pashley 38) and of Ibarra 39) suggest that self-etching adhesives with strong and intermediate strength can adequately seal enamel margins for Class V situation.
The primer solution in the clearfil SE (CSEB) bonding system has a pH of 1.4; other bonding systems can have lower pH' s that can allow mineralised tissue to be etched and primed in a single step, creating a thick hybrid layer. The present results clearly document that the use of self-etching primers in Class V composite restorations can achieve a marginal integrity comparable (on enamel) or better (on dentin) to that attained by the conventional conditioning of the enamel with phosphoric acid. Combining conditioning and priming into a single treatment step results in an improvement in both time and cost effectiveness and yields major improvements 40) in bonding to tooth structure. Nevertheless, it is questionable whether dentin tests in vitro are respresentative of in vivo performances, as some bonding materials are believed to be less effective under clinical than under laboratory conditions. 41) In 2005 Aranha, 42) investigated the microleakage of Er,Cr:YSGG-laser prepared cavities with self-etching systems and found that Clearfil SE bond had the least microleakage of all the test groups.
Comparative studies
Many studies have been done of the bonding of direct composite resin in Er:YAG laser-prepared cavities. Khan 14) and Niu 15) investigated microleakage on cavities filled with composite resin after preparation by the Er:YAG laser. No significant differences were found between the cavities prepared by laser and those prepared by air turbine. They compared composite resin restorations placed in Er:YAG laser-prepared cavities with or without prior acid etching. They did not observe any difference in terms of microleakage. However, in those two studies, the specimens were not thermocycled before immersion in the dye solution. In order to be able to compare our results with those obtained by other authors, we used the most current in vitro method described in the literature to assess microleakage of composite resin restorations: the dye infiltration at the tooth-restoration interface. 43) Hossain, 44) and Bahillo, 45) compared the microleakage of restorations placed in cavities prepared with a high-speed dental bur versus the Er:YAG laser. Most of their restorations did not show any dye infiltration, without enamel acid etching. Ceballos, 24) concluded that bur-prepared cavities treated by acid etching before bonding yielded the lowest microleakage at the occlusal margin compared with bur-prepared cavities treated by Er:YAG laser irradiation with or without acid etching. Conversely, no difference was found for microleakage in the gingival wall. However high power density irradiation was conducted on those preparations, we believe that the power of density plays a crucial role as well in the microleakage.
Cavities prepared with low power laser density showed microleakage values on enamel, comparable to those of conventional dental bur preparation. The group that involved preparation with Er;Cr:YSGG laser at higher intensity showed higher microleakage than the group prepared with tubine and lower power density Er;Cr:YSGG laser. At the dentine: resin interface (cervical margins), significant differences were observed between the three methods of preparation (high-speed dental bur, Er;Cr:YSGG laser high intensity, and Er;Cr:YSGG laser low intensity). The lowest values of microleakage were the group prepared with turbine, followed by the group of laser Er;Cr:YSGG with lower intensity. Previous studies show better cohesive forces between the composite resin and enamel and dentin cavity walls when Er;Cr:YSGG laser irradiation at a high power density was combined with a total acid etching, 10) although conversely, when laser irradiating at a lower power density, the self-etching adhesive gave promising results.
In class V lesions, the apical margins are often located in the dentine. Numerous studies have shown that while cavity preparations with enamel margins result in consistently stronger bonds, unique challenges are encountered with dentine surface bonding due to the complex physiological and histological characteristics of dentine. 43), 46), 47) In the present investigation, both laser groups at different irradiation parameters, and bur preparations with self-etch, showed more leakage on the gingival walls than on the occlusal walls. Similar to our results, Bertrand 25) , reported that class V resin restorations placed in cavities prepared with a bur or an Er:YAG laser showed lower microleakage on the occlusal than on the cervical walls.
available at www.jstage.jst.go.jp/browse/islsm
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Energy settings
In most of the studies available on microleakage and marginal adaptation, researchers used the Er:YAG laser with energy levels over 300 mJ. These energy levels induce subsurface damage in the enamel. It is thus not surprising that many researchers reported poor marginal adaptation and high degrees of Microleakage. 10), 48) When lower energy levels are used for cavity preparation, microleakage of laser-and bur-treated cavities are not significantly different. 49), 45), 14), 50), 51)
Additional investigation of the long term effect of ultra-structural changes observed in Erbium lasers irradiated dental substrates may provide restorations with increased marginal sealing and therefore lead to improved microleakage prevention, as well as to a more widespread applicability of these new technologies in clinical practice.
CONCLUSIONS
Based on the findings of our study and given the limitations of an in-vitro study, levels of micro-leakage were higher in gingival margins in all our groups.
The Er;Cr:YSGG laser for cavity preparation using different parameters influences the marginal sealing abilities of composite resin restorations. According to our observations, laser energy per pulse plays a role in cavity preparation, which is significant on microleakage at class V restorations.
The use of low power and low laser energy per pulse, at a fixed pulse time, contributes to a better bonding than high energy pulses, with a higher power laser setting.
Less microleakage was noticed with low energy pulses.
There was a statistically significant difference between the two energy settings of laser preparation and conventional methods at both dentin and at enamel.
Hypothetically, the thermal effect produced by low energy pulses is followed by a more effective evacuation of heat than when high energy pulses are used, leading to a stable restoration with less microleakage.
It would be interesting to investigate the importance of time between pulses in order to ascertain the role of heat evacuation plays in relation to effects achieved in bonding and microleakage.
